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About Project

Project Goal
ÅTo advance reduced temperature (¢700oC) ZrO2-

based SOCs technology for high-efficiency and 
low-cost power and H2 production.

ÅTasks:

1. Developing barrier layer free oxygen electrode 
(BLF-OE) for SOCs operation at ¢650oC

2. Developing ALD-SCT (SrCo0.9Ta0.1O3-d)@LSCF-
GDC bilayer OEs for SOCs operation at¢700oC

3. Developing porosity-graded hydrogen 
electrode (HE) substrate

4. Validating the developed new materials/ 
microstructure in small and large cells

5. Developing coupled electro-chemo-mechano
model

About Team

ÅUniversity of South Carolina (Lead): Tasks 1, 2, 
3, 5

ÅProf. Kevin Huang

ÅProf. Frank Chen

ÅPacific Northwest National Laboratory 
(Subcontractor): Task 4

ÅDr. Olga Marina



Barrier Layer Free Oxygen Electrode: BYC+LSM

Infiltrated LSM pre-calcined at 750oC

Baseline: SP LSM+BYC

BYC-20C scaffold

ZrO2-Electrolyte

LSM NPsBYC scaffold

650oC
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Symmetrical Three Electrode Cell (STEC) Method 



Stability of OEs under Unidirectional Polarization 
in Half Cells



Stability of OEsunder Bidirectional Polarization 
in Half Cells

Å J=±0.5A/cm2, duration =4h for each cycle


